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Abstract  
The reform of Lithuanian education system was started since early 1990s when Lithuania regained independence as the first 
republic which broke free from the USSR. The concept of Lithuanian education has been to define the principle of humanity, 
which stresses the importance of values of human freedom, responsibility and creativity in a person’s self-creating process. The 
characteristics of mathematics education in the context of paradigm alterations and the factors of humanisation of teaching and 
learning mathematics in lower secondary school had been analysed by performing the scientific researches since 1996. The 
purpose of study is to define the development opportunities of humanisation of teaching and learning mathematics in 5th –10th
forms through modelling the results of researches. The theoretical model of humanisation of teaching and learning mathematics 
in lower secondary school was created and the guidelines of development of humanisation were provided in practical aspect.  
Selection and peer review under responsibility of Prof. Dr. Hafize Keser. 
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1. Introduction  
During the process of the development of Lithuanian education system its concept of Lithuanian education has 
been to define the principles of humanism, democracy, national identity and renewal, revealing ideas of a new 
paradigm for the education reform. The educational principle of humanity stresses the importance of values of 
human freedom, responsibility and creativity in a person’s self-creating process when learning to understand the 
world (Lietuvos švietimo koncepcija, 1992). The requirement to humanize the education directs to helping the 
human personality to reveal personal identity of natural abilities, and encourages self-learning and self-development 
process. A school has been required to organize a learner-centered educational process, as well as to create 
reasonable relations based on common human values (Lietuvos bendrojo lavinimo …, 1994).  
School education is designed not only to provide a comprehensive education, but also to educate sustainable 
individuals, thus the requirement to humanize school subjects teaching has obliged mathematics teachers to model 
mathematical education in a new way. Teachers of mathematics have fronted a difficult task, because the process of 
teaching mathematics in Lithuania had referred to traditional didactics of realism for a long time, which underlies 
the importance of knowledge (Cibulskaitė, 2000b). 
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2.  Rationale and purpose  
The search of the approaches to humanize the process of teaching and learning mathematics has been inspired by 
the requirements of Lithuanian educational system reform since the 1990s, but the idea of mathematics education 
humanisation has got even an older history. White (1993) stated that ‘Humanistic Mathematics’ was a new 
rediscovery of an idea that went back to Plato, later to D‘Alembert, Condorset and Bacon.  
The prewar sources were successfully found, the authors of which saw humanistic education the following way: 
‘By humanistic education I mean education having for its aim to quality human individuals to represent worthily, in 
their life and work, the great potential of dignity of Man‘. The author supposed that ‘Mathematics is unsurpassed‘ 
among the agencies for qualifying human individuals to create a good life on this planet by the use of human 
facilities‘ (Keyser, 1931, p.53); Eells (1933) suggested that humanisation of education could make the process of 
learning mathematics more understandable and enjoyable for students if all emphasis should not be laid only on 
scientific and technical aspects of education, but on its human side as well. 
White (1993) and Brown (1996), the most famous proposers of ‘Humanistic Mathematics Education’, summed 
up the results of the number of studies performed in the last century and defined two approaches which had emerged 
from the searching for the concept of humanistic mathematics education: teaching mathematics humanistically and 
teaching humanistic mathematics. In White’s point of view: ‘First theme seeks to place the student more centrally in 
the position of inquirer than is generally the case, while at the same time acknowledging the emotional climate of 
the activity of learning mathematics. Included in this first theme is the encouragement of students to learn from each 
other and to better understand mathematics as meaningful, socially constructed knowledge, rather than as arbitrary 
discipline’. ‘The second theme focuses less upon the nature of the teaching and learning environment and more upon 
the need to reconstruct the curriculum and the discipline of mathematics itself. This reconstructing relates 
mathematical discoveries to personal courage. Discovery to verification mathematics to science, truth to utility, and 
mathematics to the culture in which it is embedded’ (White, 1993, p. vii). Brown (1996, 2011) was seeking to 
elaborate upon the concept of humanistic mathematics education and analyzing two approaches too: the first 
approach is described ‘as in treating students with dignity and respect and concern for their awareness’, and the 
second way is defined ‘as in teaching a view of mathematics as a meaningful human enterprise sharing many of 
assumptions of other humanistic studies and experiences’ (Brown, 2011, p.10). 
When considering mathematics teaching humanisation, the researchers of recent times pointed out to certain 
possible approaches. They could be categorised into these classes from the mathematics didactics point of view: the 
development of mathematics teaching content and the improvement of teaching and learning methodology. The first 
group’s researchers emphasized the development of mathematics teaching program and content: Braunfeld (1973) 
made an appeal on development and acceptance of mathematics curriculum which had expressed a humanistic 
viewpoint; Wirtz (1974) proposed to build more humanistic goals of mathematics education, which would enable 
learners to enjoy mathematics; Guting (1980) stated that teaching of mathematics could be adapted the way it would 
be ‘humanized’ through the development of standard mathematics programs, which appeal to the intellect, but attach 
no value to other human qualities such as emotions and ethical character. They also focused on mathematics 
significance for civilization: Brown (1973) suggested to use mathematics as a humanistic enterprise to convey 
knowledge and attitudes towards the world; D’Ambrosio (1975) stressed the use of the history of mathematics to 
understand how mathematical thought helped to develop society; Wheeler (1975) presented reasons of teaching 
mathematics in a more humanistic way, he argued for teaching with the objective of promoting awareness of 
mathematics. The second group’s researchers stressed  the improving of mathematics teaching and learning methods 
and techniques: D’Ambrosio (1975) offered not only to involve students into defining the curriculum, but to engage 
them into authentic mathematical inquiry; Dunn (1978) highlighted the importance of motivation in learning 
mathematics involving students themselves into mathematical activities; White (1974) made the comment about 
freedom of choice for students studying mathematics; Tiesce (1979) proposed several ways to humanize middle 
school mathematics: telling anecdotes about famous mathematicians, capitalizing on students insights, taking the 
fear out of making mistakes, and using a variety of learning experiences. 
Lots of mathematics educators have called for a ‘humanising’ of mathematics teaching and even of the subject 
itself in recent years (Westwell, 2005). The educators and researchers have proposed various approaches for the 
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realization of the idea of mathematics education humanization, but it is still unsuccessful in finding the evidence that 
any foreign researcher would have created a theoretical system or strategy of this process. 
My own doctoral research had been accomplished during the period of 1996-2000 and had been developed in the 
direction of discovering the strategy of humanisation of teaching and learning mathematics at school, according to 
the requirements of Lithuanian educational reform. The following determinants of mathematics education 
humanisation were established: the improvement of the educational content, teaching and learning methodology, 
and educational relationship among teachers and students or students themselves (Cibulskaitė, 2000a). The factors 
of humanisation of teaching and learning mathematics in lower secondary school were analyzed by the author while 
performing the scientific pedagogical researches since 2000. Accumulation of empirical data was implemented by 
the questioning students, interviewing teachers, investigating the documents of school educational process and 
training aids. While carrying out the research of the students of 5th –10th forms at lower secondary schools in the 
cities, towns and rural areas, the number of students were surveyed by random sampling: 912 in 2004 (response 
level 91 %), 1177 in 2006 (response level 95 %), 882 in 2008 (response level 86 %), 1145 in 2010 (response level 
94 %). Methods of statistical descriptive, factor, correlation analysis of collected data: percentages, characteristics of 
data shift, confidence interval calculation, factor extraction, connection strength of correlation, hypothesis testing 
equality of distributions calculated χ² criteria. The results of the researches were presented in science conferences 
and published in scientific publications (e.g. Cibulskaitė, 2002; Bernotas, Cibulskaitė, 2006; Cibulskaitė, 
Valadkevičienė, 2007; Cibulskaitė, 2010; Cibulskaitė, 2011a; Cibulskaitė, 2011b). 
The opportunities to humanize Lithuanian mathematics education are the object of the research presented in this 
study. The aim of this study is to define the development opportunities of humanisation of teaching and learning 
mathematics in the 5th –10th forms (11 -17 years old) through modelling full results of the research, and consider the 
opportunities of applying them in other countries. Theoretical analysis of pedagogical, methodological literature and 
educational documents, comparative analysis, meta-analysis and modelling were applied as research methods.  
3.  Results  
According to the research results the theory model of humanisation of teaching and learning mathematics in the 
5th –10th forms was created and the guidelines of the development of humanisation were provided in practical aspect. 
The results of studies conducted, allow stating that in order to implement the principle of humanisation, one of the 
essential principles of Lithuanian education reform, and searching for the possibilities to humanize the process of 
teaching and learning mathematics in lower secondary school, mathematics teachers are guided to act in three major 
directions.  
The first direction is to construct the education content representing the principles of didactics and 
introducing students to the content of humanistic manifestations (e.g. sensitivity, openness, dignity, and 
responsibility) at the same time, by bringing the humanistic values in the teaching material used, and supplementing 
it by the material, where such values are highlighted and which stimulate students’ humanistic feelings. This is 
realized by performing of personal, socio-cultural and interdisciplinary integration implementing the principles of 
contextuality and integrity. These principles emphasize the relation between knowledge in mathematics and life, the 
significance of mathematical knowledge and methods when solving the problems of life and professional practice, 
and when disclosing the importance of competencies in mathematics when learning other disciplines. The next way 
of realisation is the applying the principle of historicism which introduces students to the history of mathematics 
development, biographies of scientists, and their discoveries. The last point is sorting out educational content, 
structured under students’ maturity and complying with students’ needs, interests, and skills, when implementing the 
principles of individualisation and differentiation. 
The second direction is to improve mathematics teaching and learning methodology in order to consolidate 
the provisions of interpretational pedagogy. The methods applied should necessarily create conditions to discuss 
values, to experience learning success, to communicate and cooperate, to satisfy the interests and needs, to work 
creatively, actively, individually as well as in a team. This is achieved while rationally coordinating classical and 
contemporary active methods and techniques of mathematics teaching and learning, e.g. organising team and pair 
work, self-control, selection of tasks, practical tasks, work on  textbooks and other sources, individual work, inquiry 
and research work, mathematical excursions, using ICT and other modern technologies.  
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The third direction is to form humanistic, constructive (self) educational relationship, which would ensure 
(self) education of mathematical and general competences as well as habits of humanistic behaviour. This is 
implemented by the following factors: creating learning environment and atmosphere based on respect, self-esteem, 
sincerity, and trust; fostering students respect, self-esteem, sensitiveness, honesty, responsibility, and volunteering. 
The requirement to humanize education is oriented towards providing assistance to students to reveal personal 
identity of natural abilities and encourage self-learning and self-development processes. Realisation of the 
opportunities for humanisation of teaching and learning mathematics should help students to self-educate and 
develop not only their mathematical competencies but also stimulate their general competences (especially personal 
and social ones) as well as allow them to become an educated and intelligent person. 
4. Discussion and conclusions 
How might Lithuanian experience of humanization of mathematical education be useful for improving of it in 
the other countries?  
The construction of the theoretical model of humanization of mathematics teaching and learning process was 
performed by carrying out the research, the aim of which was to highlight the peculiarities, trends and issues of 
mathematical education development in the context of Lithuanian educational paradigm alteration. The lines 
proposed of mathematical education improvement were pursued to determine, the possible resolutions of problems 
were strove to suggest.  
Some effective education mindsets which were refined by the educators and researchers in the past two decades 
not only in Lithuania, but in various countries as well were interconnected into the system through creating of this 
theoretical model. For example, such approaches as enrichment of mathematics educational context, strengthening 
the applied aspect of teaching material, interdisciplinary links and using of mathematics history were suggested by 
the researchers who have been analyzing the problems of mathematical content improvement (Boaler, 1993; 
Masingala, 1993; Voolich, 1993; Schlieman, 1995;  Eichinger, 1998; Ainley, Pratta & Hansen, 2006); the 
importance of application of collaborative learning, team work, projects, researches, new technologies, and the 
significance of mutual respect, supporting and helping in the process of learning mathematics were highlighted by 
the researchers of innovative teaching and learning methods and techniques, which could efficiently improve 
mathematical education (Graves, 1990; Borasi, 1992; Cohen, 1994; Goods & Gailbraith, 1996; Eichinger, 1998; 
Boaler, 1999; Ball, 2001; Boaler, 2006, Thomas & Chinnappan, 2008).  
These ideas have been applied considering peculiar changes in teaching mathematics in Lithuanian educational 
institutions. Recent research indicates that theoretical model of mathematics teaching and learning humanization has 
defined the factors which guarantee the effectiveness of mathematics education. Australian researchers G. Anthony 
and M. Walshaw (2009) have identified ten principles of effective mathematics teaching with a few ideas which are 
reflected in the theoretical model:  
- Developing reliable classroom communities by creating the learning environment based on “respecting 
and valuing the mathematics and the cultures that students bring to the classroom”, „their classroom 
relationships become a resource for developing their mathematical competences and identities”;  
- opportunities to work both independently and collaboratively - in pairs or small groups,  or student-
centered classroom discussion;  
- placing students’ interests in the center of teachers’  instructions and decision – making procedures;  
- using “mathematics as a tool for solving significant problems” in students’ everyday lives, making the 
“mathematical connections and goals explicit, to support those students who are inclined to focus on 
context issues at the expense of the mathematics” and taking the opportunities to apply mathematics in 
everyday contexts, to learn “about its value to society and its contribution to other areas of knowledge”;  
- providing opportunities for students to evaluate their own work and make peer assessment; 
- applying technology which can support independent inquiry, “when used for mathematical investigations 
and modeling activities, technological tools can link the student with the real world, making mathematics 
more accessible and relevant”. 
Canadian educators have formulated seven essential principles of effective education (Paying attention to 
mathematics …, 2010) and emphasized their importance for the proper learning environment which has previously 
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been underlined in the theoretical model of mathematical education humanization. For example, they argued that “a 
responsive mathematics learning environment involves” meeting the social-emotional needs of all students by 
ensuring respect for their developmental needs,  positive attitudes and beliefs about mathematics, collaboratively 
constructed class norms”; “equitable assessment and evaluation in mathematics involves” “developing student self-
assessment skills to enable them to assess their own learning” and “focusing on the same knowledge and skills, 
while differentiating to meet student needs”. 
According to the results of the study it was determined that the development of humanization of teaching and 
learning mathematics in lower secondary schools is influenced by the conveyance of teaching and learning content 
consolidating educational principles and introducing students to the content of humanistic manifestations, by 
applying teaching and learning methodology, based on the provisions of interpretational pedagogy, and by the 
formation of constructive pedagogical interaction between teachers and students, and humanistic relationships 
among students. The humanisation of the process of teaching and learning mathematics helps students develop their 
mathematical and general competences and this allows students to become educated and intelligent individuals – 
this is the aim of each and all modern societies. The innovative educational ideas expressed by researches from 
various countries took were employed in the theoretical model. Thus, to develop mathematical education in general 
could be the issue of scientific importance to investigate the effects of creative applicability of this theoretical 
model of mathematics teaching and learning humanisation in different countries.  
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